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The CNN classified benign records and malignant records
with the accuracy of 98.54% and 97.48%, respectively. The total
classification accuracy was 98.15%. The correct classification
rates of the stand-alone MLPNN were 92.34% for benign records,
91.19% for malignant records. Thus, the accuracy rates of the
CNN model presented for this application were found to be
higher than that of the stand-alone MLPNN.
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Figure 1.
The architecture of CNN
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5. CONCLUSION
The classification results and the values of statistical
parameters were used for evaluating performances of the
classifiers. The conclusions drawn in the applications
demonstrated that the CNN model provide a good distinction
between classes.
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NMPUMEHEHUE HEUPOCETEBbIX TEXHOJIOMMHA
B SAOAYAX AUATHOCTUKU CKOJTUMO3A

@I'Y «Huorcezopoockuit HUH mpasmamonoeuu u opmoneduu Poczopasay
Huoicnuii Hoseopoo, Poccus

AHHOTAIUA

OpHolt M3 CephE3HBIX MATONOTHI JeTell W MOOPOCTKOB SIBISETCS CKOIHMOTHYECKas IeopMalus MO3BOHOYHHKA.
s 00beKTUBHOI OIICHKH XapaKTepa TEUEHHs CKOJMOTHUYECKON Oone3Hn u3MepsatoT yroi Kobba mo peHTreHomornye-
CKMM CHHMKaM, U ONHCBIBAECT KPUBU3HY OyTW MCKpHBIeHHA. C IeTbI0 YMEHBIICHHS YUCIa PEHTI€HOIOTNYECKUX 00-
clIeZIoBaHUiT OOJIBHBIX CKOJIMO30M IIpEIaraeTcsi Cocod ONTHYECKOH PerucTpanuy n300pakeHus Ha OCHOBE Helpoce-
TEBBIX TEXHOJIOTHH. MapKepHbIe TOUKH Ha OMOPHBIX TOYKAaX, BBHICTABISIEMBIC BPauOM aBTOMATHUECKH PACIIO3HAIOTCS
CHCTEMOH U, Jajee 110 METOIUKE IPOUCXOAUT 00CUET IMHEHHBIX M YTIIOBBIX BEIMYNH MEXTY JHHUSIMH, TOCTPOCHHEIC
Ha OIIOPHBIX TOYKaX. JJaHHBII METOJ NMpegHa3Ha4eH IS aBTOMATH3AIMX TPOIecca U3MEPEHUsI U yJ00CTBa BEICHUS
OOJBHBIX CKOJIMO30M, C IIENbI0 HAOMIOAEHMS 332 AMHAMHKOM M3MEHEHHs CTeNeHH Ae(opMaliy MO3BOHOUHMKA INPU

JICUCHUMU.

KuaroueBrble ciioBa: ckoinos, yroa Ko66a, Spinal pantograph, Heitpocery, cetb XemMmMmuHra, pakTopHBbIil aHAIN3

E-mail: proxima78@yandex.ru

Cusranii 06pa3 KU3HU U yBEJIMUCHUE HArpy30K B y4eOHOI
mnporpaMme TpedyeT 0co00T0 BHUMAHHUS K OCaHKE MOAPACTal0-
miero noxoneHus. OOHOM M3 CephE3HBIX MATONOTHH AeTel H
HOPOCTKOB SIBJISIETCS] CKOJIMOTHYECKast JeopManyst T03BOHOY-
HHKa, MPOSIBILIIONIAsCS UCKPUBICHHEM BO (ppOHTAIBHON ILIOC-
KOCTH U pOTalluell I03BOHOYHHUKA BOKPYT CBOEH ocH.

Jy1s1 OOBbEKTHBHOM OLIEHKH XapaKTepa TeUCHUS CKOIHOTHYIC-
CKO 00NIe3HM Hy)KHA KOJIMYECTBEHHAsk Mepa, JTOCTOBEPHO OIH-
chIBaomas AeopMaliio MO3BOHOYHKKA. Takoil oOimenpuHs-
TOI MepOH, ABJISIIOILEHCS "30JI0THIM CTaHAAPTOM", CITY)KUT YIoJ
Ko66a [1], xoTopslii ompenenseTcs MO PEHTTEHOJIOTHMYECKUM
CHHMKaM H OIMCHIBAET KPUBH3HY IyT'd UcKpuBieHHsA. OqHAKO,

pEHTTeHOoIoTHYecKoe oOCle[oBaHNEe II03BOHOYHHMKA He Oe3-
BpEIHO Ul PacTyllero opranmiMa pedenka. C IeTIpi0 YMEHb-
MIEHHUS] YUCIIa PEHTTEHOJOTUUECKUX OOCIeJOBaHUIi OOJIBHBIX
CKOJINO30M pa3paboTaHbl MHOTOYMCIICHHBIE HEWHBa3HUBHBIC
METOIbI, B TOM YHCIIE IPOCTEHIINE KOHTAKTHBIE METOJBI: Spi-
nal pantograph, flexible curve, body tracer [2, 3] u xp. Onun
CeaHC IUAarHOCTHUKH TaKMMH METOJAMH 3aHHMaeT okoio 15-20
MHH, HE CUMTasl BPEMEHHU JUIS TOTO, YTOObI 3aHECTH JAHHBIE B
KapTouky. U1 emeé xakoe-To BpeMsi HEOOXOIUMO IJIS TOCTAaHOB-
K1 uaruo3a. [109ToMy 0COOEHHO aKTyalbHBIM SIBIISICTCS pa3pa-
00TKa aBTOMAaTU3MPOBAHHOTO KOMILIEKCA HEHMHBAa3WBHOM JIuar-
HOCTHKH, MO3BOJISIOMINA aBTOMaTH3HPOBATh IPOIECC HU3MeEpe-
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Puc. 1 Cxema MapKupOBaHHSA
(pOHTANBHOI TIOCKOCTH
CIUHBI

Puc. 2 Pesynbrar pabots anro-
pHUTMa aBTOMAaTHYECKOTO BbIJIC-
JICHUS OTIOPHBIX TOUEK

HUS CTENeHN AeopMaliy I03BOHOYHHKA. B CBs3M ¢ 3THM,
IIpe/IaraeTcsi MeTOANKa aBTOMaTHIECKOTO ITOCTPOCHUS AUArHO-
3a cTeneHu AedopManu MO3BOHOYHUKA BO (PPOHTAIBHOM ILIOC-
KOCTH C UCIIOJIb30BAaHUEM HEMPOHHBIX CETEH.

OnucaHue MeTOIHKH NPOBeleHUs 00C/1e10BAHUS

O6cnenyemblii pasaeBaercs no mnosic. Jlanee Ha crnimHe Map-
KHPYIOTCSI OCTHCTBIE OTPOCTKM M TOYKH CIUHBL WHHOH, VII
meiHbIi Mo3BoHOK, 11 rpynnoit no3Bonok, VII rpynHoii no3so-
HOK, XII rpyaHO# 103BOHOK, V MOSCHUYHBINA MO3BOHOK, IV Kpe-
CTLOBBIM IO3BOHOK; M TOYKM CIIMHBI M KOHEYHOCTEW: IpaBas
aKpoMHuaJbHas TOYKa, JIeBas aKpOMHalbHAs TOYKa, HIKHUE
YIJIBI JIONATOK, Ta30-IPeOCHIKOBBIE TOUYKH, JOKTEBBIC TOUKU U
MIOJKOJICHHBIE TOYKH.

MapkupoBaHHe TPOU3BOJUTCS YEPHBIM KOCMETHYECKHM

KapaH/alioM B MOJOXeHHH cTos. PopmMa MapkepoB BbIOpaHa B

BUJE «KPECTHKa». B KauecTBe perucTpupylolero ycTpoicTaa

BbIOpaH 1H(poBoii doToanmapar cpeanero knacca Olympus C-

470 yCTaHOBJIEHHOIO Ha CTOike Ha paccTosHMM 1.5 — 2 M oOT

obcnenyemoro. Ilepen HayamoM 0OCIEIOBaHUS MPOU3BOIUTCS

reoMeTpuyeckas KaauOpoBKa (GOTOKaMephl Ha KaIHOPOBOYHOM

JIUCTE, IPEACTABISIIONINI CO00i CETKY ¢ pazMepoM sUeiku 1 cM.

OO6crenyeMblil CTAHOBUTCS CITMHOM K OOBEKTHBY B HOJIOXKCHUU

CTOSI, ¥ IIPOU3BOJMTCS PErHCTpays Ha IuppoBoM Qoroamnmapa-

Te. DOTOCHUMOK TEPEHOCHUTCSI HAa KOMITBIOTED, IZie IPOUCXOIUT

ABTOMATHYECKOE BBIICJICHNE KOOPIHHAT OIOPHBIX TOYEK U IIO-

CTPOEHHE AUArHO3a.

Pacrio3HaBaHHE ONMOPHBIX TOYEK HPOM3BOJUTCS C IMOMOLIBIO
HelpoHHOH ceTn XeMMHHIa, cOCTosIIas U3 3 CIIOEB U SBIIAIO-
1asicst HeHPOHHOM CEThIO aCCOLMATHBHOTO THIIA.

C nempi0 yMEHBIICHHS Pa3MEPHOCTH BXOJHOTO BEKTOpPA
MPUMEHEHBl METOABl (akTOpHOro aHanmmza. Ha wm3o0pakeHHn
BBIICJISIOTCS BCE JIOKAJIbHBIE HEOAHOPOAHOCTH MMetolue Gopmy
3aMKHYTBIX PErMOHOB (POAMHKH, POAWMBIE ISITHA, IIpamel). B
MOJTyYSHHBIX PErHOHaX BBIIAEISETCS LEHTP U BBIPE3aeTCsl M30-
OpakeHHe pa3MepoM m’'m paBHBII pa3mepy npororumna. [lomy-
YEHHBII BEKTOP MOJAETCS Ha BXOJ HEWPOCETH, KOTOpas KIaccu-
¢dunupyer ero B COOTBETCTBHH C 00y4aeMbIM MHOXECTBOM
(mpoToTUN ¢ H300paKEHHEM KPECTHKa U MHOXECTBO €ro OTO-
OpayKeHUH pa3IMYHON OpPHEHTAlMH O CABUTAMU U MOBOPOTAMH
OTHOCHTEJIBHO LIEHTpa NpoToTHNHa). ECii ceTh cMoria omo3HaTh
HpeCTaBICHHbIH 00pasel], TO B MACCHB JJAHHBIX BHOCSATCS KOOP-
JIMHATBI ONOPHON TOYKH. JIaHHBIA aJIFOPUTM IPOJOIIKAETCS IS
BCEX BBIBJICHHBIX HEOAHOPOAHOCTEH. B urore B MaccuBe BbI-
XOJHBIX JAQHHBIX HPHCYTCTBYIOT KOOPJMHATBHI OIOPHBIX TOYEK.
W3 sToro maccuBa mo OIpENENICHHOMY I'PaMMaTHYECKOMY Ipa-
BIWIIy BBIOMPAIOTCS 3HAYCHUS] KOOPJHMHAT, HA OCHOBE KOTOPBIX
BBIYUCIIIOTCS [IapaMeTpPbl JUIsl IOCTPOCHHUS AUArHO3a O COCTOS-
HHMH O3BOHOYHHUKA BO ()POHTAILHOM IIIOCKOCTH.
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THE IMPLEMENTATION OF NEURAL NETWORK TECHNOLOGY IN THE SCOLIOSIS
DIAGNOSTICS TASKS
The Volgograd state technical university
Russia

One of serious pathologies of children and teenagers is scoliosis. For an objective estimation of character of current sco-
liosis illnesses measure corner Cobbs on radiological pictures, and describes curvature of an arch of a curvature. For the
purpose of reduction of number of radiological inspections sick of a scoliosis the way of optical registration of the image on
the basis of neural technologies is offered. Marker points on the reference points, exposed by the doctor automatically are
distinguished by system and, further by a technique occure calculation linear and angular sizes between the lines, con-
structed on reference points. The given method is intended for automation of process of measurement and convenience of
conducting sick by a scoliosis with the purpose of supervision over dynamics of change of a degree of deformation of a

backbone at treatment. .
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